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ABSTRACT 

PURPOSE: To improve the reliability and characteristics of a thin film 
transistor by improving the reliability of a gate insulating film, a gate 
electrode and gate wiring. 

CONSTITUTION: Impurity is introduced into the edges 14 of the active layer 
(island-shaped semiconductor part), especially at a part where a gate 
electrode crosses, in order to permit the edges to be insulators. Thus, 
defects of a part 16 are prevented. 


(l9)H*H1«Wr CJ P) (12) f|# 1^ Q (A) (H)1WlFtH«&&l#* 

#H¥6 -314784 


(43)&M B ¥j£ 6 *£(1994)1U! 8 B 


(SOlntCL 5 


F I 



H 0 1 L 29/784 






9056-4M 

HO 1 L 

29/ 78 3 1 1 R 





m&mn&s fd 

(± 12 JO 


#151^5-146997 

(71)iiil®A 

000153878 






(22)HifBH 

¥b£5^(1993) 5>B26B 


l*JP*:rtft^398#» 




crown? 




aSfBPP5— 71108 


im^rtft$398#i(& 


(32)d5fcB 

¥5(1993) 3 ^ 5 B 





B* CJP) 







#3*JII»JP*TtJJm398#Jfc 









(72)#g!B# 














(54) [^HJW^] Ilh 7>5?X^tJ«fcCF*cr)fP$g^S 


(57) [g^l 



(2) 

1 

¥^iia«kOfe^#^^*^aEL, y-r 

h««3S»«KT-6»»K:. gesiS. g*©5^'>fc 

T * H i Zft®. £ -T * ffK h 5 > 5?* * cDf^K^ft. 
[MSB 3] *ttO»tt*8MHB«ft*llfl9K7 : E^ 
7 7 ^tt*0¥IM»6ffl l>T»*t 4Ii t. WE 
»K*S»#**©«ia«C. ft*. 3t*<D5%& 

-f HI*»l«T5Ilte«T4Ct4^«ll«»a 
till** 4] tt«*ffi£WT«»«±KKt*&tt&¥ 

Ti>s c i tttt it SUM h 5 

**m£i,T, gf*. ft*. «**61tfftfc*«i:<t 

[0 0 0 1] 

[^±<0fiJffl»U] **MJtt. SIKh7>^^ (T 
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[0 0 0 2] 
[0 0 0 3] 

t>fc. H5Kteft*©ftSWfcTFT£±*>'=>ji,Ji0. 
iSi^-ewSS^A-A' . B-B' \Zfer)tzWiffim& 
St. TFTBSfi5 1±i:M$ft. «M¥*(4c1R« 

^ms^r^-r) 5 3 <ty< hmss 7 wTicfigL. m 
i#mmot. y-r menus 5**»»7&n*. * 

[0 0 0 4] H*»e»*»*J:5 IC. h«6ig:^5 5© 

TFTOUtt, ffMtt. *«oicRK-r«a5»««»*» 

5. -T&fc*., 0 5 OA- A' »r®H(C*3^T^^RT 
iLfc®S5 6 tcaaLT*-^«, y-fh^M5 7C0® 

cwa5^T?«y< HiHsaierojps^sfflro^i}- 

[0 0 0 5] C©S£jH. Cl©ffi«5 6©y-f Mfe&jgt* 

-5. y-f h«ffitcEpjDsna«^*«iEi?fentf. d©® 
^sec^i^Niitfesct, y-r hmg5 7t^F 

[0 0 0 6] Sfc. y-f H6«ROTft«S*lfclBI=»4. 

ft^iWh7 77'2nnii y-f t-msicensn^n-s 
tt**fl:S**. £A-h©<fc?fc#{t£3l£jg-£ 

[0 0 0 7] TFT©— 8BlCC:©J;5fcilHffi# 

T#«i:TFT!W»«an*ctir*o. *eo(£T© 
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[0 0 0 8] 

©«#£B#SC<hKJ;oTffi5C<fc£l#g$:£:-r5. * 
»9I©AfflWfc*ifiSBI 1 CSt. El 1 feS 5 tfs}M\Z 
TFT£±*>i=>.!,/t Biffin ^E-OA-A' . B-B' $r 
E©Brffigl£SLT^-5. TFTlJSSl l±l:M$ 

«. d£T-«NS!««mS!£*-rci:tC-f 5**, Pit 
J6oTfeibftt>) 1 3 ty-f httS 1 7 ©TlC&B 

u siswcsttcft^MsEfitt i 2 ic5Hte>n. 
^ h*— ;i,j&iRitte>*i. m® • is** 1 swmtzti 

[0 0 0 9] H5T?*UfcS£*<DTFTiSft4.^tt, 
'>&< £*>y-f h«S©T8BIC ft*, 
fc< <h*> 1 ^©7C^WJSS*«, ¥W*MR*©¥i$«Jfc» 

•**««> W»ftS*OM«J l 0 ,8 cm _3 -Cfcn 
tf. C©»»oa*OM* 1 0 19 cm _3 £A±, »SL 
<ttl O 20 cm- 3 ^±«?gS<i:^-5iplC^^ : S:«A-r 
■6. C©S£J£, I^14fflS^ifL<±#t5. Mfe 

x. *t**ffli»*»^t>ra*r. io 19 cm* 8 £Ui. » 

SKIJl O 20 cnT 3 6U:©itfle£fr*«J:"5fc:«*, IK 

[0 0 10] £©IS*£l 4©8&m»C|SLT, A-A' $r 
M©fS*£l 6l;:ftaLTt£<E-f -5. fi£3fe©TFT©«£ 

c©j:3fc¥i*#««©sii«i;:*t*sy-r h 
fcor*. i«i4*«#tr*i6i:ii. *« 

1 4©»ttfc«fc-3T. y^ hlMMRKBUlllSftSWE** 

M^-r«. ^©ssm, y-r ne*«i©a«ftKFjt'r*c: 

¥**MR*©iB«©y-f httftflt 

[001 1 ] c©fc«>. #i:y^ H W >«* 

H©'J — V— 7.. >P^©«®Sr#b< 
&tt-frl«« C ©J: 3 i=y-r Me«BW« 

a«anT*>»tt*««ttciiMi*«4t;ttv»©T*n 

tf. «MIP*©*EE©lHIHtt4>&<fc0. SJigSJ© 
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^m®iSS?K«fc*^&,£©3S3i©«tsS5&fiTU 
[0012] SI IC*^Ttt»K¥»#fI«©y'r 

s©«»f-r-5{B'j©ss8c±Tic^^. wtmm&mx 
±©tttiij!&>e>9!£a>T&5 5. ffisRSH— tr>y 

70 ^jS£LTLS5©Ta^3&^MTa&-5. 

[0 0 13] S5Cte©«fiiUT*$Bgjtt. TFT© 

f$.-f2>^m&mm5 3 t^+*jn»i«««5 2 

[0 0 14] 0fl*.tf, 0 7 lCC©f893©— 
T. 0 7(C*5^T. y— X/h'K>. ?**)UMi&m. 

*#»jsan*»tt««*tt2 0 7 *u 

T2 0 7©ffi3-gtfttt. ft*. Msg. 

*>, zoftmt/if— ->^T«ttS4^j5£-rs©T-« 

[0 0 15] C©«£, 4>ft< £fcfiH4Jl««c2 0 7© 

HH*»ift»fl;anTt>ntf»fii8T f t*»«t*c t 
*£Ktt. c©ifc*<t^**tf*«{t&*-$>ftfl:&* 

"Tad 

40 [0 0 16] c©«j«k:*u»t, Sttffl^^^-ra^^ 

AS«, 1 0 1 s c m _3 «±ff S L < tt 1 0 20 c m- 3 K± 
©*ggK&S<fc-5l::-r-5. 
[0 0 17] 

50 -f Mft»KlcBUDSn*«EE*««*U. y-f MftlMR© 
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[0 0 18] SttJItWdE-r^^WiWianoW*** 

[0 0 19] 

IMmil H2fc*Sttfi«<0«£»XS©«ffiB** 

A- A* (Cffi^) £^T<» 

[0 0 2 0] S.r, I«-(3-r>^7 0 5 9) 2 0± 
KX/W^U >ytCct-pT/?$ 2 0 0 OA^tftSiO 
TiftK2 1 2 SK, y^X^CVDSia 

oT, JP£ 5 0 0 - 1 500 A, fi»J*.tf 1 5 0 0AO7 

>K4»oS*co«S« 1X1 0 18 cm" 3 ^TTfeofc. 
MLT, X/ty^U >^ffi*C«fcoT\ JP2 2 0 0ACO 

7C»BSLT, 6 0 0tT4 8B?^7--;HT^M^ 

cfc^o fit, f^n^avU3>i^/^-z>i/ 

IT, ft«y'j3>i«2 2a, 2 2b^^lfc. A 
*S/U3>«fl!)±»Ctt«9IK2 3 a, 2 3bWtl*n 
S-3T^4. Cl<7)«BIIKtt, fO»07* h'JV^77 

[0 0 2 1 ] ^K\Z±m\Z7* YWX h^ifLT, ^ 

a, 2 4b^LT/^-z>^lf: B fit, COU 
yXhm^tlT^iALL SE*0>WAfctt 

«8#ifXSffl^, rfW-10-3 0W, fl^fJl 

2 0-6 0 kV, WIAtf 2 0 k ->'Ja> 
®ftElC^Abfco F-X*Ste, 1X10 15 -5X10 16 
cm" 2 , lxi0 16 cm' 2 iU;o CcoSgjg:, 

2*©H-^Snft«18 2 5a» 2 5b, 2 5c, 2 5 

ttOftXOBKai x 1 0 21 cm _3 gSt^:!3, ftfi(E>¥ 

2 (A) ) 

[0 0 2 2] &\Z* ^/Vy^'J >i^K:«fc^T»S 1 0 

o o A0Rfl:&*n2 6*y-f M6iwitUT«i*u. 

SIStt^T* VDSiaot> JPS 6 0 0 0-8 

0 0 OA, ?iJ^«6 0 0 0A©v'j3>i (0. 1 — 2 
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fit, y'J^>i^/^-z>ybT, E82 7a, 

M^UT^tE-r^o (B2 (B) ) 

[0 0 2 3] ^5X7H-e>^Si:i9t, •> 
U3>«*l:E»2 7 a*v*27fcl,T**Mb («?) * 
ttAbTco K-tf>mtU, 7^X7^> (PH 
3 ) JjD3iaJE^6 0-9 0 kV, «Atf8 0 k 

10 ViLfc B F-7t(ilX10 15 -8xiO ,5 cm" 2 , 
«AB5xl0 ,5 cm" 2 tU: ( Mt£I?H^ 
+ , 6 0 0tT4 8R#r^7--;H-^Ci:lCcfc-pT, ^ 
tt«*»ttfl:Sl4-fc. CO«k'5lwUT>Ftt*««"2 8 
a, 2 8bS«aLfc. (H2 (C) ) 

[0 0 2 4] S^T, J¥£ 3 0 0 0 AtOffiftftSRMSrH 

ftf^><i:7;Hr^A^IIf:J:oTEt2 9 a, 
2 9 b*«flcUfc. E^2 9 atiSS^2 7 biTFTCD 
20 ^tttt«tt©— #2 8 b*«ttT*. ^±^XgtCJ:o 
T¥«M*0B*%£Lfc. (B2 (D) ) 

[0025] tmmm 2) @3 \z*mm&\<DftMj:m<D 
mmm*^-?* s& (a-->^? 0 5 9) 30111X 

ny9V >#iZ<£r>Tm$ 2 0 0 0 A<BBKbJ£*<Z>TS& 
T, 5 0 0 - 1 5 0 0 A, #JAfcEl 5 0 OA^T^ 

>i r Si:ctoT, »S2 0 0A©Bfta*R*«Blli 

bTit«Ufc. ^UT, Cin^:il7Cf?H^T, 6 0 0t 

50 T4 8^rpT7n-;ubT^^{k^-ttfco iflftiiai/ 

oT/^-^>yiT, S«y'j3>S83 2a, 3 2 

Tl^c £fc, Iyf>yi:ffl^fc7* hl/v^X F<Z)V 
X^3 3a, 3 3 bfcSSSftT^S. &*3, 
>iflS^fe^Ttt«»Xyg 1 >df» (WAH 7y| 

40 [0 0 2 6] C^l/yXhm^Uii?: 
agAbfc. **©#A»C»4y7X^H-lf>yffiSrffl^ 
fc. F— e>^#X<fcLTtt7> : E-7' (NH 3 ) b 
<ttk F^v?> (N 2 H 4 ) Sffltv »Dj£SJE2 0-6 
OkV, #J;Uf 2 0 k VXiJO^LT, y>j3>®SCi 
ALfc. H-Xili, 1 x l 0 15 -5 x 1 0 16 cm~ 2 , 

ixi0 16 cm' 2 tlt Cico^m, ffl*<Z>F 
-^ftft(B83 4a. 34b, 34c, 3 4d^M 
Lfc. (B3 (A) ) 

[0 0 2 7] TS6K3 1 F-lf >-7S 

50 ft-SOT, T«IB3i4*ft*ftS*IBtr4i:id«T 
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[0 0 2 8] iMc. >^Sl:ioTf3 1 0 

0 OAcMlgl^y^ M&^IBI<hLTit*8L. 51* 
8fc</»T. iS&JECVDffitCtoT, S$ 6 0 0 0-8 0 0 
OA. 0H;ltf6 0 0 0 AVTfrS.-O&m (2%<75->'J 

fit. 7ASr'?Aif/^-Z>^LT 1 IESI 
3 5 a, 3 5b4f^Lfc. cne>WiHiS«. ^ftlfe 

Se^cDSS^I^SK^kbT, iICSftftI3 6 a, 3 
6 bSr^J&L-fc. HSKfllOlttKaSJttttJj? >J-f 5 H (7 

[0 0 2 9] nSBfctt. S5SfWl~5%x^l/>y 

A?T. i/Un^CESS 5 a*itfiik«|3 6 a 
«T;**£LT3F»6f» (M) SSALfc. F— tr>^itf 
7tLt, 7*X7-f> (PH 3 ) imiiSJES: 

6 0~9 0kV. MAtf8 0kVtLfc. 

x 1 0 15 ~8 x 1 0 15 cm~ 2 . #J;Ltf, 5X10 15 cm 
" 2 tUfc. COJ;5l;bTNIO^««lS«3 7 a. 3 

7 b^MLfc. (1213 (B) ) 

[0 0 3 0] ^i, u— v—T—-)vm-£.^>T^m. 

%0V>mmi*&Z.t&-o1t. V- tf-tLTttK r FX* 
->V— U— tf— (SS2 4 8nm, /tJl/*4B2 0 n s e 
c) Sffl^fc**. "tcnmcDU— tf— , tfJAtf. XeFX 
=^v-V— U— t)-*- «g3 5 3 nm) . XeClX+y 
V— V— !f— 3 0 8 nm) . 

-if- (Ml9 3nm) <ff£fl!HT"bJ:H. V—*t— 
cox*;U=f— 2 0 0~3 5 0mJ/cm 2 , {S| 
Atf2 5 0mJ/cm 2 tU 1 ^0r»CO^ 2 ~ 1 0 -> 
3 v K {BJAtf 2 ->a •;/ MStf Lfc. V— tf-f&StBt 
K. S«£2 0 0~4 5 OrgSCJnig&LTfcck^. £ 

«^ira^u^®^t«^a7iu-if-x^;i.^-^s^ 

IM«9K:ttsl*U-f 5 3 7^SbT*3Ufc. C 

n US UJ L- T )V 5 X r7 A tfV — 9 s -JH 3f let o T ^ ;* 

[0031] fiij. *sisfi^jT«. $zmm i «i^is 

y< Ml©T©^©iA^nfeI«3 4 c , 
3 4 dttU— tf-ft^Alf bttl»©T. JBS^^fli^ 
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8 

ew-m&jfiiSTa&^fc. (0 3 (O ) 

[0 0 3 2] m->T. g$ 3 0 0 0 A<0^{b^M3 8 

«JIM1fc*tt& lT7 , 7XvcvDiti:<fcoTMl„ 

9 a. 3 9b*MLfc. gEi3 9 attl«S3 5 btT 
FTro^feSg^W-^3 7 b^g^-T-S. «±roiS 
C«toT*W#lHlB*«^*Ufc. (S3 (D) ) 
[0 0 3 3] [^ffiesj3] 04 (C**S60tJWf^SXgW 
/0 ffffiEISr^-r. S« D-">i/7 0 5 9) 4 0±ICX 
/17?U >^(CJ:oTJl$ 2 0 0 0 AcDgHtSsiiCDTifc 
K4 1*MLft. 7"7X7CVDffil:=k-3 
T. )PS 5 0 0~1 5 0 0A, 0«;L tf 1 5 0 0 AcOT^E 
;P7:rX->'Ja>BI£iftf8L-*:. fit. m^ixrzT^ 

fgl£4 2 a. 4 2 bfc^fiJcbfc. 
[0 0 3 4] ^:JC^:®tC7* hU-^X H^mflTbT. & 

a. 4 3b4SbT/^-z>^Lfc. L-T. d©U 

7"SnfcIi4 4a, 4 4b. 4 4c. 44d^ML 
fc. (0 4 (A) ) 

[0 0 3 5] hV'JT, FS:^LfcSS. 

^}*tC«fcoTJP$ 1 0 0 0A©S«K4 5 a£i§» 
Lfe. (04 (B) ) 

50 mfimz, cnSr®7Cf?ffl^.T, 6 0 0tT4 8BSBU7 

[0 0 3 6] ^IC, X/"W* U >^SlC«toTii$ 1 0 
0 0 A©gNfci£iftBH 5 b£y< h«fe^K<tLTlt* 
L. ^I^^V^T. ^BECVDffitZ«fcoT, J¥$ 6 0 0 0 
~8 0 0 0 A. 0iJ^.tf6 0 0 0Aff)->ij3>I (0. 1 

~2%©#i£^tr) sritaufc. ^«c^. znmt&mt 
40 a. 4 6b4Mifc. cn^oEiii i^-rnfcy< 

Ttf«fe^<75P^3iiiEft^4 5 a*5«fc^4 5 b(C<ko 

&&&i<?Z.T'%)Mffi)T'<f!>2>. (04 (C) ) 
[0 0 3 7] *t'. 7"7XT H — tr>^7*ffitr ioT. -> 
'J3>S^|;E84 6 a^TX^ibt^ (»l) ^ 
SALfc. H— tf>^^X<i:LT. 7*77^ (PH 
3) StcSHM^. 6 0 0 < CT4 8 

50 mmT=-—)V-?Z>Z. tICt-pT, ^FSE^lSrffittlk^-a- 
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fc. »S3 o o o A(Dmitmmm4 s&mmm 

»i:Liy7X7CVDai:J:otMb> dtlKn 

^>£7;l^-£A<B*BIRfc:«fcoTE«4 9 a. 4 9 
b^^^bfco E»4 9attE*4 6biTFT05F« 
^m^co-^4 7 b K±0)Iii:i^T* 
W#0BS3&«««Lfc. (B4 (D) ) 

feo TFT<0»tt(0S<ttt«FlCB*6n«i:*^ 

fc±#bfcfc»fc:* «Bftfl£»**«2--4«±#L&. 

[0 0 3 8] c%ffi0i4] *%tS0ytt. ^^XS«_h(C 

IStt^ftfcTFTKiS^T, (V-7/FK> 

Sntl^^B, Pft^HTFTiNft^HT 
[0 0 3 9] ^-fgl6 (A) (C&^T, ^7XS«10 

i ±ict*k (mitmmm) 99*2000 aoj?£ tc 

7X , 7CVDitlC«t^T7 : tJl/77XyU3>|Rl 0 0 
£ 1 0 0 0 AOf$f;«Lfco t£*KI*3^Ttt, y-f 

77XvU3>fi (SH4B£St/£T£>) OJ¥££JP<T 

StCJfcE&JS *T7^77^vU3>Rl o O^J&BI 
Xy'j3>l00 SftlJ!ft7-— if— atcoBawc 

<Z)Tfc<fc^. 

[0 0 4 0] i LTtftiM 1 0 2 £ 2 0 

800 o AcDmzizf&mL-, stt»««t«fir*/t» 

— ~ >^£fT? 0 (B) (C&t^Tv 1 0 

2&&mm<Dm<tmmmT$>o. io3tio4#istt 

T, 7tJI/77^y , J3>Kl0 0OSI*^-yS 

^7 1 0 3, 1 0 4<nRt>K)\ZUz/7. hSrfljUTfccfc^. 
[0 0 4 1] ^C'f *>aA»K:<fcD. gss<;*>£± 
SdSAU i o 3 <h l 0 4**as^««K:S*-f 

*>£?T*.&Oo JDi*ttEEa*4 0k 
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V, F-Xi^6X10 ,7 /cm 2 tumMEE 
tt. 2 0 - 8 0 k VggoeiTpfffiTfe^^ ££9 

*;P7 7 ^ •> u □ >r 2 o i ^jj^i&ic, m<DTmm 

XSte, 4X10 17 cm' 2 RJ:TJ)5:W^lK 

7-HHfc»OB©»M (Scm -1 ) SB^fcBl 
70 0 C^tf-^CSoXo 6 0 0t, 4 81$ 

T^f&T^lCte 1 0~ n Scm^KT^S^t^ffS 

[0 0 4 2] ±IB^^-r^->CDSf4®m^W^^oaA 
KcfcoT* 2^OTFT(7)ffii4I?:Mt^l0 6tl 

0 8^ afls^tt+^aftiisn**"?*^*^!*. 

fit, je»ffcStl^ba*<t3S:ofc««tt, B6 
20 (B) CO 1 0 5ti$n^>o 

[0 0 4 3] ^f:7X^10 3<hl0 4=£®0^, 6 
0 4 8WfiaoJ»7--;^XS»CJ:r3TStt«ifi« 

10 6il0 8^M^fTa o i:<7)«fifttt, U— if 

a Am <d 7 r.— ;u t> H P# I- fTto ft s o 

[0 0 4 4] Offfc. ftaHT&*ttfcg*Kl 0 2£ 

0 0 0 A<DmZ\Z7,rty ? V >#mz£-?Tf&m'tZ>o 

z-(Df<i y%mwk \ o 7«, »*oa:ir^att«i«tj« 

<«»-rs^iA*T#* B *tC, 6 0 0 0A<O»Sl:7 
-->^tZct0y-f htffil lOtlll £^f£T£o 

o^tc, ^oy-r ht«o*iBtii«fti/T, $m\z 
mtmm 1 1 2 1 r 1 3 £^/$r&o ^©1^*1©)! 

[0 0 4 5] ^fi:, PTFTt&S«*tCttBSr, N 

TFTtft5««i:ttPS, *ft^n<*>aAi, p 

S<£>®^ 114^116, NSCDM^ 117tll9S 
£GM:*>ttAK:*^Ttt. ^ft-^ft— 3f(D 

fr^o Cl -5 IT, P T F T©iSSttiS««T4 V-X/ 
FK>««114tll6, PTFTOfv*;Hgli 
50 SillS, SSKttNTFT(&ettJi*«j5fc-r*V- 
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^/KK>««117tll9, NTFT^t^l/ 

[0 0 4 6] O^tC, ifti^<fc^j:SiF B 1ffiWl2 
0*«js£U £ SKttSfcJztf&JREiRe: 1 2 1 , 12 
2, 1 2 ST^Tcfc^tC^fiET^d^-C, PTFTtN 

[0 0 4 7] *&mm<Dm&\zt$\,*T\t* vmmm, 

1 o 7ty< h«si i o, i i liscfctftty-r h*« 

[0 0 4 8] Cftffi09 5] ttMWii. 7Jr^7h 
U y ^XS©jKa*^B<OiB3!lffl»JCR^ <btt£ T F 

#5X»£2 0 l±tCTifeBi (Kfc&ffiR) 2 0 2 £2 
0 0 0 AcOffSfcfiKKU ^f>t:7^777y'j3> 
IS2 0 3$100 OAOS^II^XTCVDffifCio 

[0 0 4 9] Z)€\Z, ftHR£tt&ttfl;&*IR2 0 4& 
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